Myeloid leukemia factor 1 interfered with Bcl-XL to promote apoptosis and its function was regulated by 14-3-3.
Myeloid leukemia factor 1 (MLF1) was involved in t(3;5) chromosomal rearrangement and aberrantly expressed in myelodysplastic syndromes/acute myeloid leukemia patients. Ex vivo experiments showed that the lymphocytes from the Mlf1-deficient mice were more resistant to apoptotic stimulations than the wild-type cells. Furthermore, the ectopically expressed MLF1 induced apoptosis in the cell models. These findings revealed that MLF1 was required for the cells to respond to the apoptotic stimulations. Ex vivo experiments also demonstrated that cytokine withdrawal significantly up-regulated Mlf1's expression and promoted its association with B cell lymphoma-extra large (Bcl-XL) in the lymphocytes, at the same time reduced the association of Bax with Bcl-XL The same effects were also observed in the cells that over-expressed MLF1. However, these effects were observed in Mlf1 null lymphocytes as well as the cells over-expressing Bcl-XL. In addition, MLF1's proapoptosis could be completely prevented by co-expression of Bcl-XL and significantly attenuated in Bax/Bak double null cells. These data, taken together, strongly suggested that in response to the stresses, up-regulated Mlf1 promoted its association with Bcl-XL and reduced the available Bcl-XL for associating with Bax, which resulted in releasing Bax from the Bcl-XL and apoptosis in turn. Lastly, we showed that MLF1 was negatively regulated by 14-3-3 and revealed that 14-3-3 bound to MLF1 and physically blocked MLF1's Bcl-2 homology domain 3 (BH3) as well as Bcl-XL from associating with MLF1. Our findings suggested that ectopically expressed MLF1 could be responsible for the pathological apoptosis in early myelodysplastic syndrome (MDS) patients.